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INTRODUCTION 


Progressive livestock end poultry farmers are interested in 
reducing feed costs. Many farmers grind their own feeds on the farm .. 
in order “to make greater savings in feed costs. With normal prices 
and price relationshivs, this practice is worth while. Electric 
. grinders offer further ‘opportunities to reduce costs through lower 

overhead costs and more efficient oneration. 

Feeding practices and recommendations vary somewhat. throughout, 
the country and even within similar agricultural areas. For the _. 
purpose of this discussion, some of the more. generally accented 


feed recommendations are included. 
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1 ‘WA PEEDS DONS IT PAY TO GRIND. AND:HOW FINE SHOULD THEY 
BE GROUND? 


The Feary ve fending experiWenta: conducted at various aeri- 
cultural acer tan stations have shown frying benefits resulting 
from grinding. Grinding adds to the cost of the feed, and the in~ 
crease in feeding value must be more than Ries! oes of grinding. 
When prices of grains are lew, grinding me ey not be an ‘econonicel 
operation, but the man who wetches costs closely can determine eet 
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this occurs. 

Grinding is usually isis ae with increasing feed values in 
the following ways. It saves much feed that otl.erwise passes 
through the digestive tract in a whole or undigested: condition. 

“This is very evident where livestock is hand-fed, particularly with 
hogs. Deily: grinding provides fresh feed, which is more palatable 
and thereby réduces waste.” Long storage of! ground feed may result 
in heating, moulding, or loss of vitamins. Ground feeds permit 
more advantageous mixing and balancing of rations. Grinding rough- 
age for feed is seldom recommended as profitable except when feed 

is scarce. Eowever, this operation may be profitable as a means 

to reduce storege space requirements and to:make it jeasier to handle 
the roughage. 

There is general agreement in the overall recommendations re- 
garding the fineness to which feeds should be ground. However, this 
agreement is not so general for particular feeds for certain live- 
stock. The widely approved practice is to grind the feeds coarsely« 
The feeding value of most grains is increased as much from coarse 
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grinding as from fine or medium grinding.s Coarse grinding increases 
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the capacity of the mill ‘and reduce operating costs. 

Table it ole” wiraee summary of University of Illinois data show-— 
ahi feeds considered profitable to grind and the recommended fine- 
ness. Some additional comments follow. 

Coarsely cracked corn is recommended for beef cattle over twelve 
months old unless they are followed by hogs. Except for calves, it 
is profitable to grind oats medium to coarse for beef cattle even 
when they are followed by hogs. If hogs are hand fed, coarsely 
ground wheat and grain sorghums are recommended. Grinding of rough- 
age is not generally recommended unless feed is scarce, except that 
legume hays ground medium fine are recommended for chicks and hens. 
Grains for scratch feed should be coarsely eteslned « 


| TABLE I 
Fineness of Grinding Recommendations 


vi Beef i Dairy | Sheep & | 
FEEDS — Cattle Cattle Swine | Lambs | Chicks ; Hens 


| 
: Mecium i Medium 


Shelled Corn | Coarse ! Mediun | Whole ; Whole Fine | Fine 
! i ; ’ 
i | : j 
Ker Corn | Coarse Medium* Whole Whole xX reo x 
7 Very. | 
Oats ' Coarse | Medium Fine Whole | Fine | Fine 


Soybeans Whole |! Medium. Whole ; Whole x faery. 
. | Medium 

Wheat Coarse | Mediun Whole !| Whole ine ne 
eee { J { : 

Rye + Soarse i Medium! Whole | Whole X | xX 


*Rar Corn not recommended for Calves 
X Not recommended 


“3 


II -WHAT ARE THE PRINCIPAL: TYPES OF:FEED GRINDFRS?-: «+f... fa 
“ The: two host-popular types ‘of feed grinders: are: the burrzor — 
‘plate mill and the hemmer mill.::A third typeof lesser popularity 
is the roller mill. Large capacity hammer mills,’ designed primarily 
‘for tractor power, aré made by many of the major: farm: machinery 
‘. companies. They also make a line or more or less intermediate: ~ 
capacity mills, beth burr type and hammer mill tyve,: which can be 
driven'¢ither by tractor power or 5 end 74 horsepower: electric .. 
‘motors. ‘Some of these mills’ are combination mills: especially de- 
signed ‘to grind both grains and roughages. The progress of rural 
electrification has brought numerous manufacturers «nto the field 
of electric farm machinery so that now there is got'd selection -:of 
smell electric feed grinders designed to operate wth one-half to 
seven an one inelteeBesilesdBl eneaus motors. ‘ke majority of 
.- these electric grinders perform. most satisfactoriiy in grinding small 
grains and shelled corn. The smaller sizes (one-half to three horse- 
power) are more or less designed for this purpose. ‘The hammer mills 
requiring 5 to 74 horsepower motors will grind ear corn and roughage 
in addition to small grains if fed slowly. There is a combination 
‘burr or plate mill in this horsepower class which will chop and 
-“ grind roughages in addition to erinding small grains. The cheracter- 
Livatt casottel eotrad feed grinders are summarized further. 
Plate or Rurr Mill 
This type mill is a slow speed machine: mill suited to coarse 
grinding. Operating speeds usually range fron 400 to 1200 rpm, but 


there are several models which operate at speeds greater than 1200 
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rpm. This mill is low in first cost, out the plates require fre-— 


quent replacement. ‘Plates are available in sets usually for fine, 


medium and coarse grinding. One plate is stationary and the other 


rotates to give the érinding action. Fine esrinding requires con- 


siderable power. The mill shoulé@ ‘not be run emoty unless the pres-— 
Sure is released between the plates. There is danger of nails or 
other tramp metal in the grain damaging the plates. Some models em- 
ploy magnets in the hopper to attract tramp metal. In the small 
sizes this mill is designed primarily to grind small grains and shelled 
corn. Models designed to grind ear corn also have a-cob crushing 
device in the hopper ahead of the grinding plates. A slow speed cob 
crusher should be specified when the mill is to be driven by electric 
motor. This requires an extra gear. ‘A few models are also equipped 
with blowers for elevating grain or ground feed, 


Hammer Mill 


This type mill is a high Speed machine well adapted to fine 


grinding. Operating speeds renge from 2000 to 3600 rom. The grind 


ing is accomplished ty high speed rotating or swinging hammers. 

These tempered hammers hitting the feed at high speeds explode or 
smash it into particles. The degree of fineness is controlled by 
perforated screens through which the ground material sifts. One or 
two screens with 3/16 to 1/2" holes are usually sunvlied with the 
mill, Extra screens with either round or square holes are available. 
The perforations vary in size from 1/32" to over three inches, de- 
pending on the make of the mill. This is a high first cost mill in 


comparison with the plate mill, but repairs and maintenance expenses 


wen 


run less. The efficiency of a hammer mill is not greatly impaired by 
wear and it can be run empty without damage. Most hammer mills, es- 
pecially those in the 5 and7} horsepower class, are equipped with 
blower for elevating. grains or ground feed. Hammer mills requiring 
this limited horsepower will grind ear corn and roughages if fed 
slowly. There are some models with cutting knives on the rotor or 
rotating frame on which the hammers are mounted. ‘These knives cut 
and slice ear corn and roughages as they enter the mill to be ground. 
Roller Mills 

This is a high first cost mill which is very effective for 
crushing or cracking grains and is well suited for rolling oats. 
These mills operate at medium speeds and have high capacities for 
coarse grinding. The grain is cracked or crushed between two rollers. 
The fineness of the grind is usually controlled by adjustable ten- 
sion in springs holding the rollers together. 

Combination Mills — 

There are several mills with a combination of features -adapting 
them to erind all types of feeds from small grains through ear corn 
and roughages. These mills will do a variety of grinding jobs ef- 
ficiently and are particularly suited for a large livestock farm. 

One of this type is a burr mill with a feed table, choppers or cutters 
for cutting fodder and ensilage, a cob crusher Pirisciiie, ewe and a > 
blower for separating, sacking and elevating ground. grain,’ corn and 
cob meal or ground roughages. The various grinding, chopping and ¢ 


elevating operations can be accomplished independently. my 


ay 
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III HOW MUCH DOES "ON THE: FARM". GRINDING COST?.. - 


Grinding costs. depend almost entirely on the’-amount of feed to 

be ground and the proper selection end utilization of a grinder. with 
é Wepeeléy that. is. suited to, the needs. One of the chief advantages 
of a edi Wl adeater crip dei see its- low: first cost,- resulting in small 
overhead charges. .Power or operating’ costs per! thousand pounds of’: 
grein do not vary a great deal from one size grinder to:another. To 
grind economically, the operation should ~be: done with a small unit 
installed for-efficient operation, .therebyireducing both overload and 
ne ee minimum. - A dig grinding, unit can be economically 
Justified when large quantities.of feed’are’ to be ground. Table -II- 
“shows the approximate power cost to grind 1000 pounds of grain: with 


electricity at 1¢ per kwh. If electricity. is 2¢, double the table. 


' values. 


“ss TABLE II | 
Laopiosd nate Power Cost in Cents per Thousand 
Pounds for Grinding Various Grains with Elec- 
tricity one cent per kilowatt hour. 


Breese: State coli ege-Extensioa Bulletin 87, Pane 24, Table vt 


Many, of the snell electric: ‘mills have been tested at various times 


for performance. Verious factors affect performance and cause consider- 


able Variation ‘in. indivi vel test results: such as (1) horsepower of 


_ the electric motor, (2) kind of grain, (3). fineness, (4) operating 


-speed of the eeinder, és) ‘noisture content of the grain, (6) type 


hes 


of grinder. Even though electrie-motors will carry a considerable. 
overload, the capacity of any. mill is limited principally by the . 
power available to drive it. It is important, then, to, use the power 
as effectively for grinding as possible. With hammer: mills,, es-- 
pecially those witn blowers, the speed is very important in @eter-. - 
mining capacity. Grinders equipped with blowers have less grinding 
capacity than those not’ so equipped because the -blower..consumes con—. 
siderable power and this power requirement increases rapidly as the . 
operating speed of the mill is increased. The capacity of some mills 
is‘ limited by the capacity of: the blower. The manufacturer's recom- 
mended speed: will give the best results. ‘The important practical 
point illustrated by oll pérformence tests is that even the smallest 
mills will’ grind enough grain to’ feed 10!to,20 head of livestock with 
less than an hour of grinding each day. The following table shows’ the 
approximate ratés of. cheng in Mero per hour that can be ere 


from any of the asap at aloha nilis, 


Barley | Medium | 190! 250! '400| 600} 1000 


Fine . | £75: i> +100 150 | 250-1 ‘500 

Coarse 600 1000 | 1600} 2400} 3000 

Wheat’ | Medium f° 450°] = 500 :| ‘1000 | 1600 |. 1500 
Fine 200 een. i. 600 1000 | 900 

edit ()- o> ‘ia Seap weasel #660: be 1000 | 1800 | 2600-| 4000. 
Kefir me Mediun 475 800 } 1100 | 1800}; 2500 
‘Fine it. 225 | - +300 | ...700+4 1100 | -1000, 


“Konsas State College Bxt.Bulletin 87, , Pose ao Table. IV 


me 


mats “ 


wad ote 


For any application the choice of a mill will be guided by, the 


~ amount of grinding and the tybe of farming. For poultry and dairy 


farmers, where grinding roughages is not important, @« small 1/2 to 


3 hp burr mill or hammer mill with or without a blower would, in most 


instances, “be the most satisfactory and economical choice. A large 


dairy farmer might be justified in getting a-combination mill that 


 eauld be used for silo filling in addition to grinding. Feeders of 


beef cattle or hog raisers have different requirements. Large scale 


feeders could probably use to advantage a 74 hn mill which handles 
rotghage’ snd eer‘corn, With many large midwest cattle feeders, the 


roller mill is quite popular for cracking corn.. This mill might also 
a 


be/practical choice for sheep feeders: feeding oats. 


IV HOW CAN GRINDING BE MADE AUTOMATIC? 

With a little ingenuity it is not difficult to build feed stor- 
age capacity in the form of bins for both whole grains and ground 
feed in such a manner as-to make feed grinding an automatic opera- 
tion gobadertned one requiring lebor. || Bhs. 

Overhead feed bins for whole. grain should be installed directly 
above the min Teta’, fies bin*four feet on a side and four feet. deep 
is ample for all small installations. Small bins that are: emptied 
and refilled often should have bottoms that slove at least 45 de- 
ereés. “When several grains:are to be ground, a larger bin with, par- 
titions for each grain is very useful. With this arrangement when 


several grains are ground for a ration they. can be fed to the mill 


at the same time. Grinding and vartial mixing is accomplished in 


one operation. When large storage bins, which are emptied.only once 


pit 


or twice a year, are used, it is not ‘so important to have sloping 
bottoms. Grain chutes or pipes should"have’ inside dimensions of at 
least six inches, and. should be varticed if possible. They should 
slope 30° or more‘in any event. Ground feed does not flow as readily 
as whole grain, sO ground feed storage bins should be-tall and narrow. 
The bin bottoms and chutes should slope at least 60 degrees to insure 
easy gravity.flow. A simple agitator may be required for ground oats 
even with this steep slope. Ground feed chutes should have inside 
dimensions of at least eight inches. 

‘ Mony grinders have blowers with elevating: attachments. The 
‘erein can be fed into. the blower and blown into an overhead bin: 
from which it cen feed to the grinder by gravity. Turing the grind- 
ing operation it is again blown as ground grain into the ground 
feed storage bin or feeder. : All elevating pipes :or chutes should 
be vertical and extend higher then the storage bins. -/ Long sweep 
elbows should be: used with ground grain. Figure 1 shows a typical | 
bin arrangement for a small grinder. The mill illustrated is a 
plate type without, a-blower.. The ground feed falls into a movable 
cart type bin. The flapper valve and mercury switch cuts the grinder 
off when the grain stops flowing. Figure 2 illustrates a bin ar- 
rangement for a small: hammer mill with a blower. There. are innumer~ 
able other equally practical arrangements. ::These two are suggestions 
which can be adapted or develoved for a particular installation. -— 

/,As a further step in autometic operation, a small hopper can be 
pleced:over the mill and below the overhead grain bin. The. operator 


| allows this hopper to fill with grain from the bin above and then. 


Nt ot 


turns on the grinder. 


in the flapper valve 


When the hopper runs empty, the mercury switch 


turns off the grinder without further attention. 


Meanwhile, the operator is busy with other work. 


The mercury switch is illustrated below. The switch is attached 


to a balanced flapper valve. The weight of the flowing grain holds 


the flapper valve in 
When the grain stops 


switch opens contact, 
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a position so that the mercury switch is on. 
flowing the flapper valve tips and the mercury 


breaking the motor circuit. 
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